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(57)Abstract 

PURPOSE: To realize accurate mounting by securing a 
cylinder to a laterally movable base such that the cylinder rod 
projects retractively downward, suspending a mount head 
from the cylinder rod and controlling the cylinder such that 
the mount head is urged upward at the time of mounting. 
CONSTITUTION: A Y-axis drive motor drives a moving panel 
1 5 along a Y-axis guide 5 to shift a mount head 2. along with 
a Z-axis drive mechanism, above a board 3, Consequently, a 
Z-axis drive motor 6 is operated to shift the mount head 2 
along the Z-axis toward a BGA board 3 for mounting. It is 
balanced by a cylinder 9 at the time of mounting. The mount 
head 2 is urged upward by the cylinder 9 stopping at the 
lower end of movement in the direction of Z-axis and the 
load on the mount head 2 is lessened. Since a mounting body 
is balanced by an overload prevention mechanism, it can be 
mounted accurately. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated, 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim] 

[Claim 1] Mounting equipment characterized by controlling a cylinder to fix a cylinder at the base 
right and left and whose move in the vertical orientation were enabled by the Y-axis drive and the Z- 
axis drive so that a cylinder rod may move below, to hang and hold a mounting head to this cylinder 
rod to it, and to give the energization to the upper part to a mounting head at the time of mounting. 



[Translation done.] 



http://www4.ipdl jpo.gojp/cgi-bin/tran_web_cgi_ejue?u=http%3A%2F%2Fwww6Jpdljpo.goj... 2002/05/31 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 This document lias been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed description] 
[0001] 

[Field of the Invention] this invention is developed for the purpose of the pewter ball mounting 
equipment which ****s a pewter ball to the substrate for BGA (ball grid array) about the 
enhancement of mounting equipment which has the overload-protection device of a mounting head, 
[0002] 

[Prior art] In mounting equipment, the control of the mounting position of a mounting head has been 
conventionally performed by the control of a Z-axis drive. Therefore, it was what a mounting position 
(height) changes with the variations in the dimension of a work (mounted field) etc., or the force 
beyond the need is applied to the mounting field of a work (mounted field), a pellet, or a pewter ball by 
exaggerated stroke of a Z-axis drive etc.. and has damage ****** risk to both. 
[0003] When a mounting position (height) changed with the variation in the dimension of a work etc. 
and it changed in the orientation which crushes a pewter ball since it is with the positional controller 
of Z shaft orientations of a mounting head in order to have mounted the pewter ball especially on the 
substrate for BGA (ball grid array) in the pewter ball mounting equipment which ****s a pewter ball, 
the force beyond the need may have been applied to the pewter ball, and the pewter ball may have 
been made to **************. Furthermore, when a Z-axis drive carried out an exaggerated stroke 
by a certain cause, it was the same and was what gives a damage to a work and the mounting field. 
[0004] 

[Object of the Invention] Then, this invention hangs and holds a mounting head in a cylinder, in order 
for a mounting head not to give an overload, only when required, it carries out a balancer in the 
effect, a mounting head is firmly fixed to a cylinder at the time of the operation besides required, and 
it aims at offering the mounting equipment which can prevent vibration of a mounting head. 
[0005] 

[The means for solving a technical problem] To it. at the base right and left and whose move in the 
vertical orientation were enabled by the Y-axis drive and the Z-axis drive since the above-mentioned 
technical probrem was solved, this invention fixes a cylinder so that a cylinder rod may move below, it 
hangs and holds a mounting head to this cylinder rod. and offers the mounting equipment 
characterized by controlling a cylinder to give the energization to the upper part to a mounting head 
at the time of mounting. 
[0006] 

[Example] According to the example of illustration, it explains below. It is the ball supply unit by which 
the pewter ball was contained for one in drawing 1 , and an example uses this invention for the 
pewter ball mounting equipment for BGA, and 3 is [ drawing 1 is the perspective diagram showing the 
outline appearance of pewter ball mounting equipment, and / 2 is a mounting head and ] a substrate 
for BGA. In addition, four in drawing 1 is a pewter ball. 5 is a Y-axis move guide, and 6 is a Z-axis 
drive motor. 

[0007] From the ball supply unit 1 , pewter ball mounting equipment adsorbs the pewter ball 4 in the 
adsorption hole 7 (it is not shown in drawing 1 but shown in drawing 2 .) of the mounting head 2, 
moves this mounting head 2 to the substrate for BGA 3 with a Y-axis drive motor (not shown) and 
the Z-axis drive motor 6. and ****s the pewter ball 4 to the substrate for BGA 3. 
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[0008] Drawing 2 is the explanation side elevation showing the mounting head 2 and a Z-axis drive. 
Fundamentally, a Z-axis drive becomes with the Z-axis drive motor 6 and the ball screw 16, and the 
move panel 15 which moves along with the Y-axis move guide 5 with a Y-axis drive motor (not 
shown) as shown in drawing 1 is equipped with it. 

[0009] ** arrival of the base 8 is carried out by the drum section 18. and on the arm 12 lengthened 
from this base 8, a cylinder 9 is fixed so that the cylinder rod 10 may move below, and the mounting 
head 2 is hung and held through a fixture 1 1 to this cylinder rod 10 to it, at the ball screw 16 of the 
Z-axis drive motor 6. In addition, in the example, a cylinder 9 is a pneumatic cylinder and the metal 
cylinder which is a low friction cylinder, a diaphram ring. etc. are used for it. 

[0010] The adsorption hole 7 has opened many mounting heads 2 in the predetermined position, and 
vacuum suction is carried out from the aspiraitor (not shown) of another **. and they carry out the 
adsorption hold of the pewter ball 4 in the adsorption hole 7. 13 in drawing 2 is an interconnecting 
tube with an aspirator. In addition, along the guide side 20 formed in the base 8 of the linear guide 1 4. 
the mounting head 2 is doubled with an attitude of the cylinder rod 10. and moves up and down. 
[001 1] Hereafter, a series of operation of pewter ball mounting equipment is explained. First, the 
mounting head 2 located in the ball supply unit 1 upper part rotates the ball screw 16 by operation of 
the Z-axis drive motor 6. The base 8 downs by rotation of the ball screw 1 6. The mounting head 2 
enters in the ball supply unit 1 . and carries out vacuum adsorption of the pewter ball 4 in the 
adsorption hole 7. Although the mounting head 2 is performing the Z-axis move at the time of an 
adsorption operation of this pewter ball 4, it is not necessary to maintain a balance here. 
[0012] Then, by inversion of the Z-axis drive motor 6. the mounting head 1 goes up and reaches a 
predetermined position. Then, when the move panel 1 5 moves along with the Y-axis move guide 5 by 
operation of a Y-axis drive motor, the mounting head 2 is also moved to the upper part of the 
substrate for BGA 3 with the Z-axis drive attached in it. In order that a cylinder 9 may not have the 
need of maintaining balances, such as the time of a move of the mounting head 2. at this time, it is 
locked at the down edge. Drawing 3 shows the status. 

[0013] After a Y-axis move is completed, again, the Z-axis drive motor 6 operates and the mounting 
head 2 starts a Z-axis move toward the substrate for BGA 3 for mounting. And a balance is 
maintained in a cylinder 9 at the time of mounting. That is, the air included in a cylinder 9 is switched 
and air ** in the gravity of the mounting head 2 and the cylinder 9 is made to balance, as shown in 
drawing 4 . 

[0014] At drawing 4 , the position of a cylinder^ 9 is not moved, but with the down edge of a Z-axis 
move, the energization to the upper part can be given in a cylinder 9, and the load of the mounting 
head 2 is decreased. Even if a Z-axis exaggerated stroke occurs at this time, since the mounting 
head 2 is the structure which escapes up, only the minimum force is made not to be applied at the 
substrate for BGA 3 which is a work also to the pewter ball 4 like the thing which the load of the 
mounting head 2 is decreasing as mentioned above, and drawing 5 . In addition, the horizontal arrow 
head shown in drawing 3 **** drawing 5 shows the inflow orientation and the outflow orientation of 
air. 

[0015] Using a cylinder 9, it faces as a balancer, and weight W which doubled the mounting head and 
the fixture is larger than the product of cylinder internal pressure P and piston 19 area S, or makes it 
balance by the equal (W>=PxS) relation. However, when it is W=PxS. the mounting head 2 may move 
by vibration or acceleration and deceleration at the time of an actual move, a Z-axis position may 
change, and the balance control by setup of cylinder internal pressure is difficult. 
[0016] Moreover, it is thought that the effect or the need that a mounting head will float according to 
the force which moves at the time of acceleration and deceleration supposing it meets and of making 
[ in / the relation of W>PxS / it is possible and / many ] additional coverage produces the full- 
working balancer of a Z-axis stroke. Therefore, at the time of a mounting operation, divide a Z-axis 
stroke into two phases, and it is performed. For example, if all strokes (set point) are set to 30mm, 
while even 29mm is considered as the 1st stroke, it will down at the rate of usual, remaining 1mm will 
be considered as the 2nd stroke and a lowering speed will be made into a low speed at the time of 
the 2nd stroke If it carries out to operating a balancer, since a stroke is small, it is enabled for the 
acceleration by acceleration and deceleration to also become small, and to also bring the relation of 
W>PxS close to W=PxS as much as possible, and the overload to a work can be made small as much 
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as possible. Moreover, while it is made to once stop by the 1st-********** end and the 2nd stroke is 
operated after that at a low speed, you may be made to operate a balancer. Furthermore, a balancer 
is operated from the time of down start, and it may be made to make it a low speed by the 2nd 
stroke. 
[0017] 

[Effect of the invention] this invention demonstrates the following effects. In order to maintain and 
mount a balance on the 1st by the overload-protection device by the cylinder so that a mounting 
head may be energized upwards so that an overload may not be given to the mounting field, it was 
enabled to mount the mounting field on the mounted field stably and correctly. 

[0018] A balancer does not always give energization like a spring, and since it is a cylinder, only when 
required, the effect or ****** is possible [ 2nd ] in the balancer. That is. at the times of the 
operation of those other than the time of mounting, such as at the time of ball adsorption and the 
move to Y shaft orientations etc., since the cylinder was fixed firmly, the mounting head became the 
mounting equipment which vibration does not produce in it. 

[0019] In addition, by using for pewter bail mounting equipment, although it is the effect of an 
example, the substrate for BGA 3 and the pewter ball 4 **************ed, and it was enabled that 
the pewter ball 4 adheres to the mounting head 2, or to avoid the trouble where it is strongly pushed 
on the mounting head 2 by the pewter ball 4, and it gets into the adsorption hole 7. 

[Translation done.] 
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